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Indian Standard 

SPECIFICATION FOR 

PERFORMANCE REQUIREMENTS OF 

COMPRESSION JOINTS OF ALUMINIUM 

CONDUCTORS IN INSULATED CABLES 

0, FOREWORD 

0.1 This Indian Standard was adopted by the Indian Standards Institution 
on 22 December 1976. after the draft finalized by the Conductors and Power 
Cables Sectional Committee had been approved by the Electrotechnical 
Division Council. 

0.2 The technique of compression in jointing of electrical conductors is an 
alternative method to the already known methods of soldering and welding. 
The compression technique employs a wids variety of compressing dies and 
tools developed for various applications differing from one another in num- 
ber of crimps, shapes and extent of compression. The effects of compression 
are compacting of cross section of the main conductor, break-through the 
oxide film, and /or its deformation which determines the ultimate effective- 
ness of the joint. Because of the uncertainty with regard to the mechanical 
and electrical characteristics of the compression joint, it is considered desir- 
able to lay down certain specific requirements which, if fulfilled, may ensure 
the satisfactory performance of the joint in service. This standard has 
therefore been prepared to lay down the performance requirements and 
methods of tests of compression joints which will reasonably satisfy the 
effectiveness of the compression technique in cable jointing. 

0.3 This standard is one of the series of standards for compression joints 
for aluminium conductors in insulated cables. The other standards in the 
series are: 

18:8308-1976 Specification for compression type tubular in-line 
connectors for aluminium conductors of insulated cables 

IS : 8309-1976 Specification for compression type tubular terminal 
ends for aluminium conductors of insulated cables 

0.4 When a connector or termination forming a joint meets the require- 
ments of this standard, it is expected that in service: 

a) the resistance of the joint will remain stable, 

b) the temperature of the joint will be of the same order as that of 
the conductor; 
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c) if the intended use demands, application of short-circuit current 
will not cause undue deterioration; and 

d) the mechanical strength will be adequate. 

0,4.1 This standard is not fully representative of service conditions and 
does not cover conditions arising, for example, as a result of conductor 
temperature variation because such stresses depend considerably on the 
overall design of the installation in which the connector is used. No test is 
included to determine whether the performance of connectors is affected by 
compounds with which they might come in contact. 

0.5 In preparing this standard, assistance has been derived from the 
following: 

BS 4579 ; Part 1 : 1970 Specification for the jjerformance of compres- 
sion joints in electric cable and wire connectors : Part 1. Copper 
Conductors. British Standards Institution. 

DOG : 73/28886 DC Draft British Standard Specification for the per- 
fomance of mechanical and compression joints in electric cable 

and wire connectors : Part Aluminium conductors. British 

Standards Institution. 

0.6 For the purpose of deciding whether a particular requirement of this 
standard is complied with, the final value, observed or calculated, expressing 
the result of a test, shall be rounded off in accordance with IS: 2-1960*. 
The number of significant places retained in the rounded off value should 
be the same as that of the specified value in this standard. 



1. SCOPE 

1.1 This standard specifies the performance requirements and methods of 
tests for compression joints of aluminium conductors in insulated cables of 
rated voUages up to and including 1 1 kV. 

2. TERMINOLOGY 

2.0 For the purpose of this standard, the following definitions shall apply. 

2.1 Compji-ession Joint ■ — A permanent connection formed by a process 
of fixing a terminal end, or in-line connector for branch connection, to a 
conductor by pressure forming or reshaping the terminal end or connector 
barrel around the conductor to establish a good electrical and mechanical 
contact. 



* Rules for rounding off numerical values ( revised). 
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2.2 Xerimnal End — A connecting device with barrel accommodating 
respective conductor size of electrical cable and which has a fixing arrange- 
ment of termination by means of a bolt fixing or pin insertion in tunnel type 
terminal blocks and screwing. 

2.3 In-Line Connector — A connecting device accommodating two elec- 
trical conductors to form straight joint. 

2.4 Compression Tool — A hydraulic or mechanical device for 
compressing. 

3. CLASSIFICATION 

3.1 The connectors are classified as follows: 

Type 1 — Connectors for which short-circuit test is applicable. 
Type 2 — Connectors for which short-circuit test is not applicable, 

4. REQUIREMENTS 

4.1 Joint Resistance 

4.1.1 Initial Value — The initial resistance {A to -B) of the (all) 
specimen(s) when tested in accordance with 6.2 shall not: 

a) exceedthe resistance of a length of conductor equal to the Icngtli 
of the compression barrel ( dimension L ), and 

b) differ by more than 50 percent or 5 juD ( whichever is greater ) 
from the mean of the overall resistances of the six specimens 
prepared in accordance with 5.1. 

4.1.2 Values Measured in the- Course of Shori-Circuit Test — The resistance 
(AtoB) of the ( all ) specimen(s) measured after any one of tlie three 
applications of short-circuit current in. accordance with 6.3 shall not 
exceed the initial value by more than 50 percent or 5 /xQ, whichever is 
greater. 

4.1.3 Values Measured after Electrical Load Cycling 

4.1.3.1 The average resistance ( A to B ) of the test specimen taken over 
1 000 cycles shall not exceed the average equivalent conductor resistance 
tsiken over the same period, by more than 50 percent or 5 fiCl, whichever 
is greater. 

Note — The equivalent conductor resistance is the resistance of the length of the 
control conductor of length equal to half the ferrule length. 

4.1.3.2 The average resistance ( ^ to jB ) of the test specimen taken 
over 1 000 cycles shall not exceed the resistance oft he test specimen as 
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measured immediately before the start of the electrical load cycle test, by 
more than 50 percent or 5 fiSl, whichever is greater. 

4.1.3.3 The graph of resistance (A to B ) against number of cycles 
shall demonstrate with a reasonable probability that the change ( rise or 
fall ) of resistance over 1 000 cycles is not more than 20 percent of the average 
resistance over the same period. 

Note — If fhe graph of resistance is unacceptable to either purchaser or supplier, a 
statistical method ( under consideration ) shall be used to determine the acceptability of 
a connector or terminal end. 

4.1.3.4 In the event of the results of the statistical test in 4.1.3.3 being 
considered indeterininate by either purchaser or supplier^ then the test shall 
be extendesd by periods of 1 000 load cycles and the results assessed in 
accordance with the Note under 4.1.3.3. 

4.2 Tensile Strength — Connectors and terminal ends, when tested in 
accordance with the provision of 6.5 shall withstand without damage a test 
load of 40N/mm2 of the cross-sectional area of the conductor. 

5. TEST SPECIMENS 

5.1 Preparation — Test specimens shall be made upon insulated conductors 
taken from any type of cable conforming to the relevant Indian Standard. 

The conductor shall be prepared and the joint shall be made with the 
connector using the tools prescribed and in accordance with the instructions 
and drawings of the connector manufacturer. No subsequent tightening of 
the joints shall be permitted. In the case of through connectors, care shall 
be taken to ensure tl at the ends of the conductors are not in direct contact, 
unless the design of the connector specifically provides for butting of the 
conductors. 

The insulation shall be retained on the conductor except as necessary 
to enable the connector to be assembled, and suitable potential measuring 
points shall be provided to enable temperature measuring devices to be 
placed in contact with the control conductors. 

5.2 Number of Specimens — Six similar specimens shall be prepared fo*" 
each type and size of joint. 

When a connector or terminal end has dimensions such as to enable 
it to accept a range of conductors, tests shall be made on six specimens of 
both the smallest and largest sizes of conductor in the declared range. 

If a particular type of connector or terminal end is meant for more 
than one shape of solid conductor, six specimens shall be tested for each 
shape of conductor. 
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Where terminal ends for a given shape and size of conductor are 
available with different |)alm sizes, but are otherwise identical, testa shall 
be carried out on terminail ends with the smallest palm size only. 

6. TESTS 

6.0 General — Before the tests are made, it shall be ensured that the test 
specimens comply with 5. 

6.1 Sequence of Tests — Tests on each specimen shall be made in the 
sequence given below: 

a) Before the specimens have been assembled into the load cycling 
rig: 

1) Initial resistance measurement ( 6.2 ), 

2) Short circuit test on Type 1 connectors ( 6.3 ), and 

3) Resistance measurement on Type 1 connectors ( 6.2 ). 

b) After the specimens have been assembled into the load cycling 
rig: 

1) Electrical load cycle test ( 6.4 ), and 

2) Resistance measurement ( 6.2 ). 

c) After completion of the load cycle test; 

Tensile strength test ( 6.5 ) , 

6.2 Resistance Measurement — Electrical resistance measurement shall 
be carried out by the method of voltage drop by the use of two probes on 
the completed crimped joint ( see Fig. 1 ). The maximum source voltage 
shall not exceed 30 V dc. The current shall be passed consecutively in each 
direction. The points of voltage drop measurement of terminal ends and 
in-line connectors are as shown in Fig. 2. The resistance measurement shall 
be carried out at a temperature of 27 ± 5°C. 
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Fig. 1 Electrical Resistance Measurement 
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RESISTANCE 
2B In-line Connectors 
Fio. 2 Points for Voltage Drop Measurement 

The joint resistance shall be regarded as that determined by subtract- 
ing from the specimen resistance, the resistance of the free length of 
conductor between the Joints and then dividing the result by two. 

This test shall also be carried out at approximately every 100 cycles 
during the course of 1 000 cycles of the electrical load cycle test ( see 6.4 ). 

The initial value of resistance of joint before electrical load cycle test 
shall not exceed the resistance of a length of the conductor equal to the 
length of the compression barrel. 

6.3 Short-Circuit Test — Under consideration. 

6.4 Electrical Load Cycle Test 

6.4.1 Testing Conditions 

6.4.1.1 General — The tests shall be carried out in reasonable draught- 
free conditions. The test loop shall be erected so that the distance between 
connectors or terminal ends or any other connections introduced to facilitate 
testing shall be sufficient to ensure negligible thermal interference. 

Each connector or pair of terminal ends shall be supported in such a 
way that air may freely circulate around the assembly to provide cooling by 
natural convection. 
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If a connector is such that two sizes of conductor are being connected 
into the main loop the smaller of the two shall be used as the control 
conductor. 

6.4.1.2 Through connectors and terminal ends — Typical arrangements of 
the test loop are shown in Fig. 3. It shall contain a length of unjointcd 
conductor, of not less than 1*2 m, the control part of which shall be used 
as the control for temperature and resistance measurements. 
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3B Terminal Ends 

1 — Contactor and timing device for automatic control 

2 — Variable transformer 

3 — Transformer 

4 — Control conductor 

a — Connector or terminal end under test 

b — Reliable connections for test purposes ( form optional ) 

Typical Test CiRctrrr for Electrical Load Cycle Test 



Where terminal ends are to be tested, the terminal ends shall be fitted 
to each end of the unjointed conductor. Only terminal ends of the same size 
and make shall be bolted together. Linking bars may be used provided that 
the temperature of the terminal end does not differ by more than 5°G from 
the temperature attained when the terminals are bolted palm to palm. 

6.4.2 Test Procedure — The test shall be carried out on six specimens 
prepared in accordance with 5.1. After the samples have been assembled 
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into the test loop, but prior to load cycling, the resistance across each 
connector and terminal end shall be measured as specified in 6.2. 

The load cycle teat is to be carried out for 1 000 cycles of which three 
intermediate additional heating cycles after 500, 700, 900 cycles shall be 
performed as specified in 6.4.2.1. 

The test current shall be so adjusted that the control conductor 
raised to a final temperature of 100°C in 20 minutes. This current shall be 
evaluated by a preliminary experiment. After the samples have attained 
this temperature, the current shall be switched off and the conductor and the 
joints shall be cooled to at least 40°C in 20 minutes. The above schedule 
will comprise one load cycle. 

During load cycUng, the temperature of the control conductor shall 
be measured with an indicating or recording instrument every 40 minutes for 
the upper and lower temperature limits; necessary adjustment in the heating 
current being permitted to compensate for any change in the ambient 
temperature. 

At the end of approximately 100 cycles, the current shall be switched 
ofT and the test loop allowed to cool until the connectors have acquired the 
temperature of their surroundings. Kesistance measurements as specified 
in 6.2 shall be made. 

6.4.2.1 Intermediate additional heating cycles — These are to be performed 
after 500, 700, 900 heating cycles. After each of these number of load 
cycles, sufficient current should be passed through the samples to heat them 
to 200°C in 5 minutes. The temperature shall be maintained by adjust- 
ment of the current for a duration of 5 seconds. The specimens shall then 
be cooled to the lower temperature limit of 40°C. Joint resistance shall be 
measured. 

This test shall be repeated at the end of 700 and 900 load cycles. 

6.4.3 Presentation of Results — The results of the tests shall be presented 
graphically in the form shown in Fig. 4 and 5; the scales of the graphs being 
chosen to show clearly any significant changes of resistance or temperature. 

6.5 Tensile Strength Test 

6.5.1 This test is carried out on all types of connectors and terminal ends. 
The test shall be carried out in 6 of the 12 specimens subjected to electrical 
load cycle test. The test specimens shall be inserted in the jaws of the tensile 
testing machine in such a manner as to ensure that the load is applied directly 
along the axis of the conductor in the case of bolted in-line connectors and 
terminal ends. The body of the in-Hne connector or terminal end should 
not be gripped by the jaws of the tersile testing machine. The ?ocial pull 
shall be applied by separating the jaws of the tensile testing machine at a 
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steady rate between 25 and 50 mm/min. 
to failure. 
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The test specimen shall be tested 



6.5.2 Criteria of Failure — The joint ( in-line connector or terminal end ) 
shall be judged to have failed when the conductor starts slipping out of the 
in-line connector or terminal end. The load at which shpping or yield of 
the conductor commences is directly indicated by the load-reading dial of 
the tensile testing machine. 

Note — This load reading remains fixed at the value at which the conductor starts 
slipping out of the barrel and can be recorded. It does not depend on the amount of 
slip from the barrel as, though the conductor continues to slip from the barrel after the 
joint has failed, yet the load remains at the value recorded at the cojtunencement of the 
slip. 

7. MATHEMATICAL ACCEPTANCE CRITERION OF 
COMPRESSION JOINTS 

7.1 The mathematical acceptance method is under consideration. Typical 
graphs of resistance versus load cycles for two specimens shown as A and B 
are given in Fig. 6 and 7 for iriformation. 
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Fio. 6 Graph of Resistance versus Load Cycles 
{ Acceptance Criterion for Specimen A ) 
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LINE OP BEST P)T 



CHANSE OF ttESISUNce OVER 
500 CVClES CALCULATED 
WITH 95 PERCENT CONFIDENCE 




M =» Change of resistance 

R = Mean resistance 

S = Scatter of resistance values about line of best fit 
D = M + S 

Fig. 7 Graph of Resistance versus Load Cycles 
( Acceptance Criterion for Specimen B ) 



8. TEST REPORTS 

8.1 Test reports shall include the particulars required in Appendix A 
together with any other relevant information. 

8.2 The results of each measurement called for in the sequence of tests 
set out in 6.1 shall be recorded together with the date when the joints were 
made; the date of making tests; and in the case of resistance measurements, 
the ambient temperature. 

8.3 The results of tests shall be presented graphically as shown in Fig. 4, 5, 6 
and 7. 

Note — Fig. 6 and 7 will be used for acceptability, only after the statistical method 
is specified. 
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APPENDIX A 

( Clause 8.1 ) 
SCHEDULE OF TECHNICAL INFORMATION 

A-X. DETAILS TO BE RECORDED 

A-1.1 The principal details of the connector or terminal end shoxild be 
recorded, by reference or otherwise, including the following: 

a) Manufacturer; 

b) Catalogue or reference number; 

c) Type of connector ( for example, straight through, terminal end 
etc); 

d) Principal dimensions ( or reference to any drawings as necessary) 
and sufficient details of system and tooling used to avoid 
ambiguity; 

e) Conductor (s) for which suitable ( including tolerance on 
conductor size, if applicable ) : 



Conductor 


Maximum 


Minimum 


Shape 


Main 








Branch or service 
( if relevant ) 









f ) Method of connection ( for example, compression ) ; 

g) Material specifications; 
h) Surface finish, if any; 

)) Type of cable from which test conductor is taken, namely: 

1) size, 

2) manufacturCT, and 

3) compound, if any ( for example, MIJ^D, etc ) ; 

k) Statement as to any compound used as part of the jointing system; 
and 

m) Statement as to the essentials of the method of assembly of the 
samples, for example, whether, to what extent and by what means 
conductors and connectors were cleaned, date of assembly, etc. 
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AMENDMENT NO. 1 SEPTEMBER 1980 

TO 

IS : 8337-1976 SPECIFICATION FOR 

PERFORMANCE REQUIREMENTS OF 

COMPRESSION JOINTS OF ALUMINIUM 

CONDUCTORS IN INSULATED CABLES 

Alteration 

( Pagts 5 and 6, dausa 4.1.1 to 4.1*3.3 ) — Substitute the following 
for the existing clauses? 

4.1.1 Initial Value — The initial value of joint resistance ( set Note ) of 
the ( all ) spccimcn(s) when tested in accordance with 6.2 shall not: 

a) exceed the resistance of a length of conductor equal to the 
length of the connpression barrel ( dimension L ), and 

b) differ by more than 50 percent or 5 micro-ohm ( whichever is 
greater ) from the mean of the initial joint resistance values of 
the six specimens prepared in accordance with S.1. 

PJqjjj Joint rciistancc Specimen resistance AB — Free conductor reaistance 

tj«Fig. 2) " 1 

4.1.2 Values Measured in the Course of Short-Circuit Test — The joint 
resistance of the ( all ) spccimen(s) measured after any one of the three 
applications of short-circuit current in acc6rdance with 6.3 shall not 
exceed the initial joint resistance values by more than 50 percent or 5 
micro-ohm, whichever is greater. 

4.1.3 Values Measurtd after Electrical Load Cycling 

4.1.3.1 The average of six final valuts of joint resistance of the test 
specimen taken over 1 COO cycles shall not exceed the average equivalent 
conductor resistance taken over the same period by more than 50 percent 
or 5 micro-ohms, whichever is greater. 

NoTK — The equivalent conductor resi«tancr ii the resistance of the length of the 
control conductor of length equal to half the ferrule length ( which it marked 2Z, in 
Fig. 2 ). 

4.1.3.2 The average of six final values of joint resistance of the test 
specimen taken over 1000 load cycles shall not exceed the resistance of 
the test specimen as measured immediately before the start of the 
electrical load cycle test, by more than 50 percent or 5 micro-ohms, 
whichever is greater. 



4.1.3.3 The graph of joint resistance against number of load cycles 
shall demonstrate with a reasonable probability that the change { rise or 
fall ) of the resistance over 1 000 cycles is not more than 20 percent of the 
average resistance over the same f)criod. 

Note — If the graph of resistance is unacceptable to cither purchaser or supplier, 
a statistical method ( under consideration ) shall be used to determine the accept- 
ability of a connector or terminal end.' 
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